SUMMARY -Th e aim of the study was to assess the level of knowledge of midwives working in diff erent clinical settings about oral emergency contraception. Th e study included 225 midwives; during the period from December 2015 to February 2016, they completed a 16-item web-based survey using the SurveyMonkey software available on the Croatian Midwives Chamber site. In total 277 participants started to fi ll out the survey and 225 participants responded to all 16 questions. Demographic, educational and professional characteristics of the participants in this survey are provided. Distribution of participant responses to questions regarding basic reproductive endocrinology, unplanned pregnancies and emergency contraception clearly revealed important gaps in the group knowledge. Th ere was evident gap in the knowledge about emergency contraception in the study group of Croatian midwives. Having in mind the study group grounds in gynecology and obstetrics, and their public health relevance, targeted educational activities both during midwife formal education and on-job are required to improve the group knowledge about emergency contraception. National guidelines on oral emergency contraception are an at hand learning tool and the most appropriate local source of information on emergency contraception. Various initiatives should be considered for this document to become an integral part of formal midwife education and regular part of their on-job trainings.
Introduction
Despite the availability of many reliable methods of contraception, the incidence of unintended pregnancies is still unacceptably high. Oral emergency contraception is a unique method of preventing unintended pregnancy, since it is applied after unprotected sexual intercourse has occurred or after failure of the currently used method of contraception. Although there is clear evidence that this contraceptive method prevents the risk of pregnancy at the individual level, the impact on reducing the prevalence of unintended pregnancies and abortion rates at the population level is still unknown. In the past, authors have systematically evaluated the potential reasons and concluded that this fact seems to be related to the insuffi cient use of these methods, due to the barriers to access but also due to the lack of knowledge not only in general population but also among healthcare providers 1 .
In the context of our previous research, the aim of the current study was therefore to explore gaps in the knowledge of midwives working in diff erent counties in Croatia in order to plan their future education regarding emergency contraception and to improve counseling and removing barriers to its use.
Materials and Methods

Study design
A cross-sectional web-based survey was created using the SurveyMonkey online survey software (SurveyMonkey, Inc., USA). Participants were invited to participate via link placed on web pages of the Croatian Chamber of Midwives (www.komora-primalja. hr). Th e survey was launched on December 16, 2015 and closed on February 16, 2016 . Th e questionnaire used in the survey is provided in the Appendix.
Study population
Target population were midwives aged 18-60 years working in diff erent Croatian counties. It was a survey aimed to test gaps in the knowledge of targeted population on oral emergency contraception in order to plan future education. As such, it did not require ethics committee approval but was carried out in accordance with the standard ethics principles for this type of research. Participation was voluntary and fully anonymous.
Interventions
Th e questionnaire included 16 questions that addressed demographic characteristics of the participants, their knowledge about the risk of pregnancy, about the mechanism of action of oral emergency contraception, and timing of oral emergency contraception. Descriptive statistics was used to describe the data obtained. Results were expressed as absolute numbers and percentages.
Results
In total 277 participants started to fi ll out the survey and 225 of them provided answers to all 16 questions. Demographic characteristics of the survey participants are shown in Table 1 . Th e majority of respondents were aged ≥25 years (94.22%) and 35.03% were aged >44 years. Th e majority (70.04%) of participants shared an equal level of education (high school). Less than 10 years of experience as midwife was recorded in 40.79% of participants, while almost one-third had over 25 years of nursing experience (28.52%). Th e participants having responded to the online questionnaire were predominantly from the City of Zagreb (41.88%), followed by Primorje-Gorski Kotar County (9.75%) and Split-Dalmatia County (7.58%). Th e remaining participants were from all other Croatian counties.
Answers to the questions regarding the risk of unplanned pregnancy are shown in Table 2 . Th ese questions were answered by 246 participants. Th e majority of participants knew that 44% of pregnancies were unplanned (73.98%) but more than half (52.85%) stated wrongly that they did not agree with the statement that 2/3 of unplanned pregnancies ended with abortion. When asked whether sperm survives 5 days in female reproductive tract, little less than half (45.93%) of the responders answered correctly, while the majority were aware that the egg could be fertilized for up to 24 hours after ovulation. A remarkable proportion (86.18%) of participants responded correctly that ovulation time varied even in women with regular menstrual cycles, so it is surprising that less than half (41.87%) believed that the statement on the risk of pregnancy to be present each day of the menstrual cycle was not correct.
Th e respondents' knowledge concerning emergency contraception is shown in Table 3 . More than half (57.8%) responded that the statement on emergency contraception to act as an abortifi cient was not true, and the majority of them were aware that emergency contraception had no teratogenic eff ects (70.35%). Most respondents (90.71%) were aware that oral emergency contraception had no negative eff ect on future fertility. More than half (55.75%) of the participants stated that emergency contraception promoted irresponsible sexual behavior, as well as hormonal imbalance (53.98%). Furthermore, 187 (82.74%) participants considered correctly that emergency contraception was not only provided until the 14 th menstrual cycle day but throughout the menstrual cycle due to unpredictability of ovulation time. 
Discussion
Th is cross-sectional web-based online survey was conducted to explore the level of knowledge about oral emergency contraception among midwives in Croatia. Midwives as healthcare providers are in fi rst contact with our female patients. Th at is why they are in a key position to provide information on oral emergency contraception. It is important that they are equipped with correct information they will pass to their patients in order to overcome the misconceptions, which still exist regarding emergency contraception. Study respondents represented all Croatian counties. Around 40% of responses were recorded from Zagreb, but only one-fourth of the Croatian population live in Zagreb. Around one-third of our respondents were aged over 45, which is a positive surprise considering that it was an online survey with the link placed on the Croatian Chamber of Midwives web pages.
Th e results of this survey pointed to a gap in the knowledge about the key facts regarding the risk of unintended pregnancy. More than half of our participants were not aware that sperm could survive for up to 120 h in female reproductive tract, even though they responded correctly to the questions that 'safe' days do not exist and that the risk of pregnancy is present each day of the menstrual cycle. Unprotected intercourse can result in pregnancy in a very limited time frame within the menstrual cycle 2 . Since sperm can survive for up to fi ve days (120 hours) and oocyte is viable for 12-14 hours following ovulation, the time frame when fertilization may proceed ('fertile window') is around 6 days. 'Fertile window' begins 5 days prior to LH peak (LH-5) and ends one day following LH peak (LH+1) 2 . Population studies have demonstrated that almost 70% of women experience 'fertile days' outside the expected 'fertile window', meaning that around 88% of women do not ovulate on cycle day 14 3 . Our respondents were greatly aware that ovulation was variable in each woman but still around 40% were unaware of the fact that 'safe' days did not exist within the cycle.
Around one-third of our participants still considered that emergency contraception was abortive and had a potential teratogenic eff ect on pregnancy. Th ese fi ndings are in line with the fi ndings of some previously published studies that tested the knowledge on emergency contraception among healthcare providers 4, 5 . Emergency contraceptive pills prevent pregnancy primarily by delaying or inhibiting ovulation and inhibiting fertilization. Th e best available evidence indicates that oral emergency contraception prevents pregnancy by the mechanisms that do not interfere with post-fertilization events 6, 7 , concluding that emergency contraception pills do not cause abortion. Th is is clearly stated in all relevant global guidelines and statements [8] [9] [10] [11] [12] . It is accepted, however, that infants are not at a higher risk of anomalies after unsuccessful use of oral emergency contraception [13] [14] [15] . Surprisingly, more than half of our responders stated that emergency contraception promoted irresponsible sexual behavior. Results from fi fteen diff erent population studies clearly demonstrate that accessibility of oral emergency contraception does not increase the incidence of undesirable sexual and contraceptive behavior 16 . A vast majority of our study participants were aware that oral emergency contraception did not negatively aff ect future fertility, which is in line with reports from the study that tested the use and attitudes towards emergency contraception in fi ve diff erent European countries 17 . Th is short web-survey, designed primarily to explore gaps in the knowledge of midwives working in diff erent counties in Croatia, showed that some misconceptions still existed. Having in mind the study group's grounds in gynecology and obstetrics, and their public health relevance, targeted educational activities both during midwife formal education 18 and on job 19 are required to improve the group's knowledge on emergency contraception. National guidelines on oral emergency contraception issued by the Society of Gynecologic Endocrinology and Human Reproduction (HDGEHR), Croatian Society of Gynecology (HDGO) and Gynecology Primary Practice Section of the Croatian Medical Association 20 are an available learning tool and the most appropriate local source of information on emergency contraception. Various initiatives should be considered for this document to become an integral part of formal midwife education and regular part of their on-job trainings. 
